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APPLICANT: Hagen, Gustav 

Siegmund, Hans-Ulrich 

Weichel, Walter 

Wick, Maresa 

Zubov, Dmitry 

TITLE OF INVENTION: Human 



Catalytic Telomerase Sub-Unit and its Diagnostic and 



ENTERED 



Use 

13 <130> FILE REFERENCE: Bayer 10,203 
15 <140> CURRENT APPLICATION NUMBER: US 09/424, 686F 
17 <141> CURRENT FILING DATE: 1999-11-29 
19 <150> PRIOR APPLICATION NUMBER: PCT/EP98/034 68 
21 <151> PRIOR FILING DATE: 1998-06-09 
23 <160> NUMBER OF SEQ ID NOS : 32 
25 <170> SOFTWARE : Microsoft Word 

27 <210> SEQ ID NO: 1 

28 <211> LENGTH: 4042 

29 <212> TYPE: DNA 

30 <213> ORGANISM: Homo sapiens 

32 <400> SEQUENCE: 1 

33 gtttcaggca gcgctgcgtc ctgctgcgca cgtgggaagc cctggccccg gccacccccg 60 
35 cgatgccgcg cgctccccgc tgccgagccg tgcgctccct gctgcgcagc cactaccgcg 120 
37 aggtgctgcc gctggccacg ttcgtgcggc gcctggggcc ccagggctgg cggctggtgc 180 
39 agcgcgggga cccggcggct ttccgcgcgc tggtggccca gtgcctggtg tgcgtgccct 
41 gggacgcacg gccgcccccc gccgccccct ccttccgcca ggtgtcctgc ctgaaggagc 
4 3 tggtggcccg agtgctgcag aggctgtgcg agcgcggcgc gaagaacgtg ctggccttcg 
45 gcttcgcgct gctggacggg gcccgcgggg gc.ccccccga ggccttcacc accagcgtgc 
4 7 gcagctacct gcccaacacg gtgaccgacg cactgcgggg gagcggggcg tgggggctgc 
4 9 tgctgcgccg cgtgggcgac gacgtgctgg ttcacctgct ggcacgctgc gcgctctttg 



J 



240 
300 
360 
420 
480 
540 



51 tgctggtggc tcccagctgc gcctaccagg tgtgcgggcc gccgctgtac cagctcggcg 600 
53 ctgccactca ggcccggccc ccgccacacg ctagtggacc ccgaaggcgt ctgggatgcg 660 
55 aacgggcctg gaaccatagc gtcagggagg ccggggtccc cctgggcctg ccagccccgg 720 
57 gtgcgaggag gcgcgggggc agtgccagcc gaagtctgcc gttgcccaag aggcccaggc 780 
59 gtggcgctgc ccctgagccg gagcggacgc ccgttgggca ggggtcctgg gcccacccgg 840 
61 gcaggacgcg tggaccgagt gaccgtggtt tctgtgtggt gtcacctgcc agacccgccg 900 
63 aagaagccac ctctttggag ggtgcgctct ctggcacgcg ccactcccac ccatccgtgg 960 
65 gccgccagca ccacgcgggc cccccatcca catcgc,ggcc accacgtccc tgggacacgc 1020 
67 cttgtccccc ggtgtacgcc gagaccaagc acttcctcta ctcctcaggc gacaaggagc 1080 
69 agctgcggcc ctccttccta ctcagctctc tgaggcccag cctgactggc gctcggaggc 1140 
71 tcgtggagac catctttctg ggttccaggc cctggatgcc agggactccc cgcaggttgc 1200 
73 cccgcctgcc ccagcgctac tggcaaatgc ggcccctgtt tctggagctg cttgggaacc 1260 
75 acgcgcagtg cccctacggg gtgctcctca agacgcactg cccgctgcga gctgcggtca 1320 
77 ccccagcagc cggtgtctgt gcccgggaga agccccaggg ctctgtggcg gcccccgagg 1380 
7 9 aggaggacac agacccccgt cgcctggtgc agctgctccg ccagcacagc agcccctggc 14 4 0 
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81 aggtgtacgg cttcgtgcgg gcctgcctgc gccggctggt gcccccaggc ctctggggct 1500 
83 ccaggcacaa cgaacgccgc ttcctcagga acaccaagaa gttcatctcc ctggggaagc 1560 
85 atgccaagct ctcgctgcag gagctgacgt ggaagatgag cgtgcgggac tgcgcttggc 1620 
87 tgcgcaggag cccaggggtt ggctgtgttc cggccgcaga gcaccgtctg cgtgaggaga 1680 
89 tcctggccaa gttcctgcac tggctgatga gtgtgtacgt cgtcgagctg ctcaggtctt 1740 
91 tcttttatgt cacggagacc acgtttcaaa agaacaggct ctttttctac cggaagagtg 1800 
93 tctggagcaa gttgcaaagc attggaatca gacagcactt gaagagggtg cagctgcggg 18 60 
95 agctgtcgga agcagaggtc aggcagcatc gggaagccag gcccgccctg ctgacgtcca 1920 
97 gactccgctt catccccaag cctgacgggc tgcggccgat tgtgaacatg gactacgtcg 1980 
99 tgggagccag aacgttecgc agagaaaaga gggccgagcg tctcacctcg agggtgaagg 204 0 
101 cactgttcag cgtgctcaac tacgagcggg • cgcggcgccc cggcctcctg ggcgcctctg 2100 
103 tgctgggcct ggacgatatc cacagggcct ggcgcacctt cgtgctgcgt gtgcgggccc 2160 
105 aggacccgcc gcctgagctg tactttgtca aggtggatgt gacgggcgcg tacgacacca 2220 
107 tcccccagga caggctcacg gaggtcatcg ccagcatcat caaaccccag aacacgtact 2280 
109 gcgtgcgtcg gtatgccgtg gtccagaagg ccgcccatgg gcacgtccgc aaggccttca 2340 
111 agagccacgt ctctaccttg acagacctcc agccgtacat gcgacagttc gtggctcacc 2400 
113 tgcaggagac cagcccgctg agggatgccg tcgtcatcga gcagagctcc tccctgaatg 2460 
115 aggccagcag tggcctcttc gacgtcttcc tacgcttcat gtgccaccac gccgtgcgca 2520 
117 tcaggggcaa gtcctacgtc cagtgccagg ggatcccgca gggctccatc ctctccacgc 2580 
119 tgctctgcag cctgtgctac ggcgacatgg agaacaagct gtttgcgggg attcggcggg 2640 
121 acgggctgct cctgcgtttg gtggatgatt tcttgttggt gacacctcac ctcacccacg 2700 
123 cgaaaacctt cctcaggacc ctggtccgag gtgtccctga gtatggctgc gtggtgaact 2760 
125 tgcggaagac agtggtgaac ttccctgtag aagacgaggc cctgggtggc acggcttttg 2820 
127 ttcagatgcc ggcccacggc ctattcccct ggtgcggcct gctgctggat acccggaccc 2880 
129 tggaggtgca gagcgactac tccagctatg cccggacctc . catcagagcc agtctcacct 2940 
131 tcaaccgcgg cttcaaggct gggaggaaca tgcgtcgcaa actctttggg gtcttgcggc 3000 
133 tgaagtgtca cagcctgttt ctggatttgc aggtgaacag cctccagacg gtgtgcacca 3060 
135 acatctacaa gatcctcctg ctgcaggcgt acaggtttca cgcatgtgtg ctgcagctcc 3120 
137 catttcatca gcaagtttgg aagaacccca catttttcct gcgcgtcatc tctgacacgg 3180 
139 cctccctctg ctactccatc ctgaaagcca agaacgcagg gatgtcgctg ggggccaagg 3240 
141 gcgccgccgg ccctctgccc tccgaggccg tgcagtggct gtgccaccaa gcattcctgc 3300 
143 tcaagctgac tcgacaccgt gtcacctacg tgccactcct ggggtcactc aggacagccc 3360 
145 agacgcagct gagtcggaag ctcccgggga cgacgctgac tgccctggag gccgcagcca 3420 
147 acccggcact gccctcagac ttcaagacca tcctggactg atggccaccc gcccacagcc 3480 
14 9 aggccgagag cagacaccag cagccctgtc acgccgggct ctacgtccca gggagggagg 354 0 
151 ggcggcccac acccaggccc gcaccgetgg gagtctgagg cctgagtgag tgtttggccg 3600 
153 aggcctgcat gtccggctga aggctgagtg tccggctgag gcctgag'cga gtgtccagcc 3660 
155 aagggctgag tgtccagcac acctgccgtc ttcacttccc cacaggctgg cgctcggctc 3720 
157 caccccaggg ccagcttttc ctcaccagga gcccggcttc cactccccac ataggaatag 3780 
159 tccatcccca gattcgccat tgttcacccc tcgccctgcc ctcctttgcc ttccaccccc 3840 
161 accatccagg tggagaccct gagaaggacc ctgggagctc tgggaatttg gagtgaccaa 3900 
163 aggtgtgccc tgtacacagg cgaggaccct gcacctggat gggggtccct gtgggtcaaa 3960 
165 ttggggggag gtgctgtggg agtaaaatac tgaatatatg agtttttcag ttttgaaaaa 4020 
167 aaaaaaaaaa aaaaaaaaaa aa 4042 

171 <210> SEQ ID NO: 2 

172 <211> LENGTH: 1132 

173 <212> TYPE: PRT 

174 <213> ORGANISM: Homo sapiens 
176 <400> SEQUENCE: 2 
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177 
178 
180 
181 
•183 
184 
186 
187 
189 
190 
192 
193 
195 
196 
198 
199 
201 
202 
204 
205 
207 
208 
2.10 
211 
213 
214 
216 
217 
219 
220 
222 
223 
225 
226 
228 
229 
231 
232 
234 
235 
237 
238 
240 
241 
243 
244 
246 
247 
249 



Met Pro Arg Ala Pro Arg Cys Arg Ala Val Arg Ser Leu Leu Arg Ser 

15 10 15 

His Tyr Arg Glu Val Leu Pro Leu Ala Thr Phe Val Arg Arg Leu Gly 

20 25 30 

Pro Gin Gly Trp Arg Leu Val Gin Arg Gly Asp Pro Ala Ala Phe Arg 

35 40 45 

Ala Leu Val Ala Gin Cys Leu Val Cys Val Pro Trp Asp Ala Arg Pro 

50 55 60 

Pro Pro Ala Ala Pro Ser Phe Arg Gin Val Ser Cys Leu Lys Glu Leu 
65 70 75 80 

Val Ala Arg Val Leu Gin Arg Leu Cys Glu Arg Gly Ala Lys Asn Val 

85 90 95 

Leu Ala Phe Gly Phe Ala Leu Leu Asp Gly Ala Arg Gly Gly Pro Pro 

100 105 110 

Glu Ala Phe Thr Thr Ser Val Arg Ser Tyr Leu Pro Asn Thr Val Thr 

115 120 125 

Asp Ala Leu Arg Gly Ser Gly Ala Trp Gly Leu Leu Leu Arg Arg Val 

130 135 140 

Gly Asp Asp Val Leu Val His Leu Leu Ala Arg Cys Ala Leu Phe Val 
145 150 155 .160 

Leu. Val Ala Pro Ser Cys Ala Tyr Gin Val Cys Gly Pro Pro Leu Tyr 

165 170 175 

Gin Leu Gly Ala Ala Thr Gin Ala Arg Pro Pro Pro His Ala Ser Gly 

180 • 185 190 

Pro Arg Arg Arg Leu Gly Cys Glu Arg Ala Trp Asn His Ser Val Arg 

195 200 205 

Glu Ala Gly Val Pro Leu Gly Leu Pro Ala Pro Gly Ala Arg Arg Arg 

210 215 220 

Gly Gly Ser Ala Ser Arg Ser Leu Pro Leu Pro Lys Arg Pro Arg Arg 
225 230 235 240 

Gly Ala Ala Pro Glu Pro Glu Arg Thr Pro Val Gly Gin Gly Ser Trp 

245 • 250 255 

Ala His Pro Gly Arg Thr Arg Gly Pro Ser Asp Arg Gly Phe Cys Val 

260 265 270 

Val Ser Pro Ala Arg Pro Ala Glu Glu Ala Thr Ser Leu Glu Gly Ala 

275 280 285 

Leu Ser Gly Thr Arg His Ser His Pro Ser Val Gly Arg Gin His His 

290 295 300 

Ala Gly Pro Pro Ser Thr Ser Arg Pro Pro Arg Pro Trp Asp Thr Pro 
305 - 310 315 320 

Cys Pro Pro Val Tyr Ala Glu Thr Lys His Phe Leu Tyr Ser Ser Gly 

325 330 335 

Asp Lys Glu Gin Leu Arg Pro Ser Phe Leu Leu Ser Ser Leu Arg* Pro 

340 345 350 

Ser Leu Thr Gly Ala Arg Arg Leu Val Glu Thr He Phe Leu Gly Ser 

355 • 360 365 

Arg Pro Trp Met Pro Gly Thr Pro Arg Arg Leu Pro Arg Leu Pro Gin 

370 375 380 

Arg Tyr Trp Gin Met Arg Pro Leu Phe Leu Glu Leu Leu Gly Asn His 
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385 








390 










395 










400 


252 


Ala 


Gin 


Cys Pro 


Tyr 


Gly Val 


Leu 


Leu 


Lys 


Thr 


His 


Cys 


Pro 


Leu Arg 


O C "3 

253 








405 










410 










415 




255 


Ala 


Ala 


Val Thr 


Pro 


Ala 


Ala 


Gly Val 


Cys 


Ala 


Arg 


Glu 


Lys 


Pro 


Gin 


o c a 
ZD b 






420 










425 










430 






258 


Gly 


Ser 


Val Ala 


Ala 


Pro 


Glu 


Glu Glu Asp Thr Asp 


Pro Arg Arg 


Leu 


259 






435 








440 










445 








261 


Val 


Gin 


Leu Leu Arg 


Gin 


His 


Ser 


Ser 


Pro 


Trp 


Gin 


Val 


Tyr Gly 


Phe 


262 




450 








455 










460 










264 


Val Arg Ala Cys 


Leu Arg Arg 


Leu 


Val 


Pro 


Pro 


Gly 


Leu 


Trp 


Gly Ser 


265 


465 








470 










475 










480 


267 


Arg 


His 


Asn Glu 


Arg Arg 


Phe 


Leu Arg Asn 


Thr 


Lys 


Lys 


Phe 


He 


Ser 


268 








485 










490 










495 




270 


Leu 


Gly Lys His 


Ala 


Lys 


Leu 


Ser 


Leu 


Gin 


Glu 


Leu 


Thr 


Trp 


Lys 


Met 


271 






500 










505 










510 




273 


Ser 


Val 


Arg Asp 


.Cys 


Ala 


Trp 


Leu 


Arg Arg 


Ser 


Pro 


Gly Val 


Gly Cys 


21 A 






515 








520 










525 








276 


Val 


Pro 


Ala Ala 


Glu 


His 


Arg 


Leu 


Arg 


Glu 


Glu 


He 


Leu 


Ala 


Lys 


Phe 


211 




530 








535 










540 








279 


Leu 


His 


Trp Leu 


Met 


Ser 


Val 


Tyr 


Val 


Val 


Glu 


Leu 


Leu Arg 


Ser 


Phe 


280 


545 








550 










555 










560 


282 


Phe 


Tyr 


Val Thr 


Glu 


Thr 


Thr 


Phe 


Gin 


Lys 


Asn 


Arg 


Leu 


Phe 


Phe 


Tyr 


283 








565 










570 










575 


285. 


Arg 


Lys 


Ser Val 


Trp 


Ser 


Lys 


Leu 


Gin 


Ser 


He 


Gly 


He 


Arg 


Gin 


His 


286 






580 










585 










590 






288 


Leu 


Lys 


Arg Val 


Gin 


Leu 


Arg 


Glu 


Leu 


Ser 


Glu 


Ala 


Glu 


Val 


Arg 


Gin 


289 






595 








600 










605 






291 


His 


Arg 


Glu Ala 


Arg 


Pro 


Ala 


Leu 


Leu 


Thr 


Ser Arg 


Leu 


Arg 


Phe 


He. 


y-V i^-s 

292 




610 






• 


615 










620 








294 


Pro 


Lys 


Pro Asp 


Gly 


Leu 


Arg 


Pro 


He 


Val 


Asn 


Met 


Asp 


Tyr 


Val 


Val 


a a r 

295 


625 








630 










635 










640 


297 


Gly Ala Arg Thr 


Phe 


Arg Arg 


Glu 


Lys 


Arg Ala 


Glu 


Arg 


Leu 


Thr 


Ser 


298 








645 










650 










655 




300 


Arg Val 


Lys Ala 


Leu 


Phe 


Ser 


Val 


Leu 


Asn 


Tyr 


Glu 


Arg Ala Arg Arg 


301 






660 










665 










670 






303 


Pro 


Gly Leu Leu Gly Ala 


Ser 


Val 


Leu 


Gly Leu Asp Asp 


lie 


His 


Arg 


304 






675 








680 










685 






306 


Ala 


Trp Arg Thr 


Phe 


Val 


Leu 


Arg Val 


Arg Ala 


Gin 


Asp 


Pro 


Pro 


Pro 


307 




690 








695 










700 










309 


Glu 


Leu 


Tyr Phe 


Val 


Lys 


Val 


Asp 


Val 


Thr 


Gly Ala 


Tyr 


Asp 


Thr 


He 


310 


705 








710 










715 










720 


312 


Pro 


Gin 


Asp Arg 


Leu 


Thr 


Glu 


Val 


He 


Ala 


Ser 


He 


He 


Lys 


Pro 


Gin 


313 








725 










730 








735 




315 


Asn 


Thr 


Tyr Cys 


Val 


Arg Arg 


Tyr 


Ala 


Val 


Val 


Gin 


Lys 


Ala 


Ala 


His 


316 






740 










745 










750 






318 


Gly His 


Val Arg 


Lys 


Ala 


Phe 


Lys 


Ser 


His 


Val 


Ser 


Thr 


Leu 


Thr 


Asp 


319 






755 








760 










765 






321 


Leu 


Gin 


Pro Tyr 


Met 


Arg 


Gin 


Phe 


Val 


Ala 


His 


Leu 


Gin 


Glu 


Thr 


Ser 


322 




770 








775 










780 
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*5 0 A 


Fro 


Leu Arg Asp Ala Val 


Val 


He 


Glu 


Gin 


Ser Ser 


Ser 


Leu 


Asn 


Glu 


"3 'PR 


"7 Q 








790 










795 








800 


3Z 1 


Ala 


C V 

ber 


ber 


Gly Leu Phe 


Asp 


T T T 

Val 


Phe 


Leu Arg Phe 


Met 


Cys 


His 


His 












805 








810 








815 




o o n 


TV 1 „ 

Ala 


val 


Arg 


He 


Arg Gly Lys 


Ser 


Tyr 


Val 


Gin Cys 


Gin 


Gly 


He 


Pro 


"SOT 








820 








825 








830 






*3 *!J "3 
JJJ 


Gin 


bly 


Ser 


He 


Leu Ser 


Thr 


Leu 


Leu 


Cys 


Ser Leu 


Cys 


Tyr Gly Asp 


334 






835 








840 








845 








3 3o 


Met 


blU 


Asn 


Lys 


Leu Phe 


Ala 


Gly 


He 


Arg Arg Asp 


Gly Leu 


Leu 


Leu 


TOT 




OCA 

obi) 








855 








860 










33y 


Arg 


Leu 


Val 


Asp Asp Phe 


Leu 


Leu 


Val 


Thr 


Pro His 


Leu 


Thr 


His 


Ala 


.34 U 


000 








870 










875 








880 


342 


Lys 


Tnr 


Phe 


Leu Arg Thr 


Leu 


Val 


Arg Gly Val Pro 


Glu 


Tyr 


Gly Cys 


343 










885 








890 








895 




345 


Val 


Val 


Asn 


Leu 


Arg Lys 


Thr 


Val 


Val 


Asn 


Phe Pro 


Val 


Glu 


Asp 


Glu 


34 6 








900 








905 








910 




348 


■ft T 

Ala 


Leu 


Gly Gly Thr Ala 


Phe 


Val 


Gin 


Met 


Pro Ala 


His 


Gly Leu 


Phe 


34 9 






915 








920 








925 








351 


Pro 


Trp 


Cys 


Gly Leu Leu 


Leu 


Asp 


Thr 


Arg 


Thr Leu 


Glu 


Val 


Gin 


Ser 


352 




930 








935 








940 










354 


Asp 


Tyr 


Ser 


Ser 


Tyr Ala Arg Thr 


Ser 


He 


Arg Ala 


Ser 


Leu 


Thr 


Phe 


355 


945 








950 










955 








960 


357 


Asn 


Arg 


Gly 


Phe 


Lys Ala 


Gly Arg 


Asn 


Met 


Arg Arg 


Lys 


Leu 


Phe 


Gly 


358 










965 








970 








975 




360 


Val 


Leu 


Arg 


Leu 


Lys Cys 


His 


Ser 


Leu 


Phe 


Leu Asp 


Leu 


Gin 


Val 


Asn 


361 








980 








985 








990 






363 


Ser 


Leu 


Gin 


Thr 


Val Cys 


Thr 


Asn 


He 


Tyr 


Lys lie 


Leu 


Leu 


Leu 


Gin 


364 






995 








1000 






1005 






366 


Ala 


Tyr Arg 


Phe 


His Ala 


Cys 


Val 


Leu 


Gin 


Leu Pro 


Phe 


His 


Gin 


Gin 


367 




1010 






1015 






1020 








369 


Val 


Trp 


Lys 


Asn 


Pro Thr 


Phe 


Phe 


Leu 


Arg 


Val He 


Ser Asp 


Thr 


Ala 


370 


1025 






1030 








1035 








1040 


372 


Ser 


Leu 


Cys 


Tyr 


Ser He 


Leu 


Lys 


Ala 


Lys 


Asn Ala 


Gly Met 


Ser 


Leu 


373 










1045 








1050 






1055 


375 


Gly Ala 


Lys 


Gly Ala Ala 


Gly 


Pro 


Leu 


Pro 


Ser Glu 


Ala 


Val 


Gin 


Trp 


376 








1060 






1065 






1070 


378 


Leu 


Cys 


His 


Gin 


Ala Phe 


Leu 


Leu 


Lys 


Leu 


Thr Arg 


His 


Arg Val 


Thr 


379 






1075 






1080 






1085 






381 


Tyr Val 


Pro 


Leu 


Leu Gly 


Ser 


Leu 


Arg 


Thr 


Ala Gin 


Thr 


Gin 


Leu 


Ser 


382 




1090 






1095 






1100 








384 


Arg 


Lys 


Leu 


Pro 


Gly Thr 


Thr 


Leu 


Thr 


Ala 


Leu Glu 


Ala 


Ala 


Ala 


Asn 


385 


1105 








1110 










1115 








1120 


387 


Pro 


Ala 


Leu 


Pro 


Ser Asp 


Phe 


Lys 


Thr 


He 


Leu Asp 










388 










1125 








1130 












390 


<210> SEQ 


ID 


NO: 


3 























391 <211> LENGTH: 1153 

392 <212> TYPE: DNA 

393 <213> ORGANISM: Homo sapiens - 
395 <400> SEQUENCE: 3 
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